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Influence of iron tailing powder of different fineness on properties of
cement-based material
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Abstract: In this paper, the mechanical properties, microstructures and hydration products of cement-based
materials containing four kinds of iron tailings powder (ITP1, ITP2, ITP3, ITP4) with average diameters of 110
pm, 90 pm, 45 pm, 25 pm were studied. Results show that the 28-day compressive strength of mortars with
ITP1, ITP2, ITP3 and ITP4 were 11%, 3%, 13% and 29% is higher than that of pure cement mortar respectively
when the cement was replaced by 5% iron tailing powder in mass. Meanwhile, the addition of iron tailing powder
more than 5% would turn to decrease the mechanical properties gradually, regardless of the sizes of iron tailing
powder. In order to ensure that the strength of mortars containing ITP1, ITP2, ITP3 and ITP4 were not lower
than that of pure cement mortar, the respective maximum replacement levels of ITP1, ITP2, ITP3 and ITP4 were
10% .5% .10% and 20% respectively. In addition, a small amount of cementitious C-S-H was formed in the critical
zone between fine iron tailings powder and cement, which indicated that mechanical grinding has a little stimulating
effect on the pozzolanic activity of iron tailings. The improving of the mechanical properties of cement-based
material containing small amount iron tailing powder could be attributed to the filling effect, because the better
filling effect could be observed by SEM in the mortar containing finer the iron tailing powder.

Key words: iron tailing powder; microstructures; filling effect; mechanical properties; hydration products
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Fig. 3 Morphology of iron tailing powders
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